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【Introduction】The purpose of the present study is to investigate how pancreatic 
cancer cells construct calcification and to detect the reaction of the live pancreatic 
cancer cell to tetrahydrocurcumin (THC) induction. To make the calcification, 
precipitation of hydroxyapatite (HA), the cell must acquire a large amount of Ca2+ 
ion and phosphate then quickly secreting and entrenching its product around the 
cell. The calcification itself commonly found in the pathological observation in 
malignant tissues1. On the other hand, THC is a derivative of curcumin; one of 
the natural compounds that its effect on cancer has been reported2. In the 
spectroscopy approaches, Raman spectroscopy is a label-free, non-invasive, and 
non-destructive technique that enables live monitoring in a biological sample. 
These advantages make it an attractive tool for studying the activity of pancreatic 
cancer cell, especially calcification phenomena and therapeutic drug monitoring. 
【Experimental】A human pancreatic cancer cell, BxPC3, was cultured in a 
culture dish up to 28 days without any treatments. Its behavior was observed 
using Raman spectroscopy. Raman imaging technique and ICA (Independent 
Component Analysis) were also employed to investigate the distribution of cells 
with the calcification. Furthermore, to examine the anticancer activity of THC, the 
human pancreatic cancer (BxPC3) cells were treated with various concentration 
of THC (0, 5, 25, 50, 75, 100, and 200 µg/mL) for 24, 48, 72h. 
【Results and Discussion 】The Raman spectrum result suggests that the 
pancreatic calcification structure is made of HA. The 3D image, built with an 
intense Raman band at 957-962 cm-1 due to PO43- vibration, shows a column 
structure. Using Raman spectroscopy, the secretion of HA is able to be detected 
at days 7 earlier than Alizarin red staining (at days 14). When the image built with 
the cellular material is superimposed on it, it indicated that the cells exist on the 
top of the calcification column. The result suggests that the specific cells in the 
cluster gain the function of calcium collection and secretion to create the bedding 
made of HA. The accumulation of calcium takes place beneath the cells. 
Consequently, the column grows up in 1-direction. It seems to be an activity of 
the cancer cell to construct its foothold that is, however, controlled incorrectly. 
Besides, the pancreatic cancer cells with THC treatment increased apoptosis in 
the culturing dish. The Raman spectra of single cells showed spectral changes 
on BxPC3 cells indicating apoptosis after 24h of the THC induction. The bands at 
1447 and 1658 cm-1 were stronger than those of untreated cells. The analytical 
result by PCA (Principal Component Analysis) showed that the cells with 200 
µg/mL THC showed significant changes in the spectral features attributing to lipid 
and protein in the cells. 
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